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NICHE PATTERN

IN A

Edward H. Rohey,

— Niche pattern of

Jr.',

GREAT BASIN RODENT FAUNA
H. Duane Smith', and Mark C. Belk'

Utah was examined in the
components of trapsite niicrohabitat. Positions of species centroids
differed significantly (P < .05) in this space and were consistent with the known habits of each; thus, it appears that the
principal components measured biologically meaningful facts. Abundance in optimal habitat (a,) increased with niche
breadth (v,) and decreased with increasing difference of centroids of a species from the overall mean habitat (d,). v, was
positively related to dj. Differences between niche pattern of this community and that of deciduous forest small
Abstract.

canonical space formed by the

mammals

a desert rodent communit>' in shrub habitats of central

first

four principal

are discussed.

Identification of mechanisms that prevent
competitive exclusion has been the objective
of many studies of rodent habitat. Habitat

selection

is

est to the

reported to be a major mechanism

may

is

relationships be-

lacking.

interrelationship

community

between abundance,

niche breadth, and niche position is called
niche pattern (Shugart and Patten 1972).
Niche pattern has not been studied in enough
communities, nor long enough in any one

community, to understand how individual
components are related or how they vary with
other factors such as community stability and
productivity. In communities that have been
studied (birds by Shugart and Patten 1972,
eastern deciduous forest small mammals by
Dueser and Shugart 1979, Seagle 1985b, Seagle and McCracken 1986), the most abundant
species had the broadest niches and were clos-

structure),

it

is

that a wide variety of communities

The objectives of this paper are:
the niche pattern of a rodent

among

necessary

be studied.

(1) to

describe

community

in

shrub habitats of the Great Basin Desert and
(2) to compare the observed niche pattern
with that reported for deciduous forest rodents (Dueser and Shugart 1979) in an at-

tempt

to identify factors related to differences

in structure of

tween abundance and niche parameters has
recently received attention (Dueser and
Shugart 1979, Anthony et al. 1981, Carnes
and Slade 1982, Van Home and Ford 1982,
Seagle 1985a, 1985b, Seagle and McCracken
1986), but an understanding of these complex

The

relationships

influence these relationships (and thus

affect

1975, Dueser and Shugart 1978, Kitchings
and Levy 1981, Van Home 1982, Parren and
Capen 1985, Seagle 1985b). Heteromyid rodents reportedly partition foraging space on
the basis of microhabitat (Lemen and Rosenzweig 1978, Price 1978, M'Closkev 1980, Hallett 1982, Thompson 1982a, 1982b, Price and
Brown 1983). Research into other aspects of

interactions

habitat.

abundance in optimal habitat, niche position,
and niche breadth, and to identify factors that

allowing sympatric coexistence of cricetid rodents (Grant 1972, M'Gloskey and Fieldwick

community structure such as

mean

To evaluate general

these two communities.

Study Area and Methods
Study Area

Shrub communities in the cold desert of
Utah were chosen in Juab and Tooele
counties to provide a variety of vegetation and
soil characteristics. Some sites were selected
on vegetated sand dunes and others in adjacentral

cent areas with finer-textured soils. Dominant
shrubs on the sandy areas were greasewood
(Sarcobatus vermiculatus) and rabbitbrush
{Chnjsothamnus spp.), while sagebrush
{Artemisia tridentata) was dominant on the

Cheatgrass {Bromus teccommon herbaceous
species, although ricegrass (Oryzopsis hymenoides) was locally common on the dunes.
The most frequently encountered forbs were
Russian thistle (Salsola kali) and scurfpea
{Psoralea tenuiflora) on predominantly sandy
finer-textured

soils.

torum) was the most
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soils and Lepidiiim spp. and Dcscurania
on finer-textured soils.

sp.

Trapping
Small

seum

mammals were trapped with mu-

special snap traps baited with oatmeal

and placed 12-15 m apart in 4-10 parallel
transects of 10-25 traps each. Transects were
trapped for three consecutive nights. Traps

were usually baited in the afternoon and remained set through each trapping period.
Captured animals were removed from traps
each morning and the capture site, species,
sex, and age of each recorded.
Microhabitat Variables

Nine variables were used to characterize
microhabitat at each trapsite. These variables
included percent bare ground and litter,
shrub, grass, annual, and total vegetative

Cover variables were

cover.

mated

visually

esti-

1-m" circular plot centered on each
trapsite. Distance from the trap to the nearest
shrub and the height of that shrub were meain a

sured.

Soil texture

was

classified as either

sand or fines (silt and clay). Bowers (1979)
used similar variables to characterize habitats
of desert rodents in Nevada.
Analysis

Symbolism for niche pattern parameters
Dueser and Shugart (1979). d,, a mea-

follows

sure of niche position, represents the distance

from the habitat mean to the centroid of species i. Niche breadth is symbolized by v,. The

abundance of species

in its optimal microrepresented by a,.
Parameters of niche pattern were estimated

habitat

i

is

following a modification of the methods of

Dueser and Shugart

(1979).

Dueser and

Shugart used discriminant function analysis
(DFA) to reduce intercorrelations among the
original microhabitat variables and obtain a
more parsimonious space in which to examine
niches. We used principal component analysis (PCA) to achieve the same goal because: (1)
the normalized eigenvectors provide an orthogonal basis for the reduced space; and (2)
the method requires no distributional assumption, whereas DFA requires the variance/covariance matrices of all species to be
equal, thus implying niches of the same size

and shape. Because habitat variables were in
different units (i.e., cm, %), a correlation ma-

Table

1.

Principal

489
components of trapsite

habitat.
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parvus,

2.

PM

Means
=

P.
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of principal components at capture and noncapture sites of each species.

maniculatus

,

RM

= R. megalotis,

OL

= O. leucogaster,

AL

= A. leucurus,

DO = D. ordii, PP
EM = E. minin
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1.

Means ofprincipal components

P. manictilatus,

RM

=

R. megalotis,

at

OL

capture sites of each species. Symbols:
^ O. leucogaster, AL = A. leucurus.

DO
EM ^

D.

ordii,

PP =

£. minimus.

P.

parvus,

PM
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1.25

Niche Breadth (v)
Fig. 2. Relationship of niche position to niche breadth.

greater on

PC2 and

(ANOVA), the

significantly less

differences

were not

on PC3

significant

when PC1-PC4 were considered simultaneously (MANOVA, P - .070).
PC2 scores of capture sites of Reithrodonto7nys megalotis were significantly greater than
those of noncapture sites. Capture sites of R.
megalotis were characterized by high annual,
shrub, and litter cover with tall shrubs. The
difference between capture and noncapture
sites was not significant in
(P =

MANOVA

Symbols are same

as in

Figure

although for O. leucogaster it may be due to
nomadic behavior and broad habitat affinities.
Onychomys leucogaster and A. leucurus were
captured more often on sandy soil with tall,
relatively dense shrubs and less cover by annuals (Table 2). The high mean value of PC4
for A. leucurus is due to a very high litter
cover. Capture sites of £.

sites

of

Onychomys

capture

sites

along

Differences

leucogaster,

Ammospcrmophilus leucurus, and Eutamias
minimus did not differ significantly from non-

PC1-PC4 (MANOVA).

The lack of significance may be due to the low
number of captures for each of these species.

minimus had more

annual cover and finer soil texture than noncapture sites. The high score on PC2 is due to
high litter and not to shrub cover.

.069).

Capture

1.

Means

Among

Species

of species capture sites differed sig-

nificantly along

PC1-PC3 (MANOVA,

Fig.

Species differed significantly along PC3.
Capture sites of A. leucurus and P. parvus are
low on PC3, indicating habitats with dense.
1).
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short shrubs aud fine soil textiue.

The means

of capture sites of D. ordii and O. Iciicogaster

end of the PC3 scale. These
were captured most often on sandy

are on the high

species
soil

with

tall,

sparse shrubs.

The

positions of

E. Dunimus, O. Icuco^aster, and D. ordii are
distinctly but not significantly separated along

PC2. Capture sites of D. ordii had lower
shrub and litter cover, while those of £. minimus were high in these attributes. Differences between species along PCI were not
significant. Species not separated along PC2,
however, have large differences along PCI.
Both A. leucurusAwdR. megalotis were {onnd
in greater herbaceous cover than P. parvus

and P. maniculatus.
Dipodomijs ordii utilized relatively open
areas (Jorgensen and Hayward 1965, Rosenzweig 1973, Schroder and Rosenzweig 1975,
Brown and Lieberman 1973); however, P.
parvus inhabited more closed, shrubby areas
(Rosenzweig and Winakur 1969, Rosenzweig
1973, Nichols et

al.

1975, Fautin 1946). Al-

though found on nearly every grid, capture
sites of P. maniculatus were closer than noncapture

sites to tall shrubs.

results of Fautin (1946)

Winakur

This agrees with

and Rosenzweig and

(1969). Location of R. megalotis cap-

493

dant species were close to the mean habitat
and had narrower niche breadths. A regression of a, on d, and v, showed a significant
linear relationship (F - 8.06, d.f ~ 2.4).
This differs from the pattern observed for
deciduous forest small mammals (Dueser and
Shugart 1979). In the deciduous forest community, the more abundant species of small

mammals were close to the mean habitat and
had high niche breadths (a, increased with Vj
and decreased with d,). Differences between
results in Dueser and Shugart (1979) and this
study may be partly due to different methods
of calculating niche metrics. Since the niche

metric calculations of Dueser and Shugart
(1979) are not correct statisticallv (Carnes and
Slade 1982, Van Home and Ford 1982), modi-

methods proposed by Carnes and Slade
were used in this study. However, differences in results may be due to real differences in the two communities.
fied

(1982)

Species diversity can influence niche
breadth. In the desert shrub fauna we primarily worked with 7 species (14 total) as opposed
to 4 species in

deciduous
in

be

Dueser and Shugart's (1979)
more species

forest. In addition to

the desert, the potential niche space may
less since forests are structurally more

ture

sites in dense vegetation near large
shrubs also agrees with reports in the litera-

complex. Microhabitat niches of desert rodents must be narrower or overlap more than

ture for this species (Fautin 1946, Rosenzweig

those of forest small mammals. In light of
extensive literature on habitat partitioning in

and Winakur 1969). Based on differences of
means for a species in PC-space and consistency of habitat descriptions with published
accounts for each species, it appears that the
principal components represented habitat
structure relevant to the habitat utilization of
each species.

Niche Pattern
Niche breadth increases with distance from
habitat (Fig. 2). Eutamias minimus, P.
parvus, and D. ordii had the narrowest

mean

niches, while R. megalotis, O. leucogaster,

and A.

/eticun/.s had the broadest. Peromyscus
maniculatus, P. parvus, and D. ordii were
nearest the mean habitat, while O. leucogaster and A. leucurus were the most distant.
Although the more numerous species had low
d,, the less numerous species did not all have
high d,. Abundance in optimal habitat decreased with increasing dj, and, although not

as clearly,

abundance

also decreased with in-

creasing niche breadth (Figs. 3 and

4).

Abun-

desert rodents (Bowers 1979, Holbrook 1979,
Price 1978, Wondolleck 1978, Rosenzweig
1973,

Thompson 1982a, 1982b, Hallett 1982,
Brown 1983, Lemen and Rosen-

Price and

zweig 1978, etc.), higher overlap is improbaand we suggest narrower niche width as
the most likely situation.
Frequency of occurrence or availability of a
habitat in a given area decreases with increasing difference from the mean habitat (Shugart
and Patten 1972). A species whose habitat
centroid is far from the overall mean may
either remain in a small, infrequent habitat
ble,

patch or
tion,

move between

patches.

A

popula-

on the other hand, requires a minimum

or, equivalently, a minimum area to
maintain itself A species with high dj should
be broad-niched because: (1) in the course of
its daily movements an individual is likely to
move through several small patches of different types (fine-grained generalist); or (2) each
individual remains in a single habitat patch

size
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